Apoptosis is a physiological process by which cells undergo controlled cell death accompanied by nuclear condensation and fragmentation without loss of mem-
brane integrity1,2). This phenomenon is generally observed during the development of lymphocytes and neutrophils3) in a hematopoietic system. In addition, neoplastic cells are often subjected to apoptosis when converting enzyme (ICE) proteases, particularly caspase-3, are activated during apoptosis, their overexpression inducing cell apoptosis is considered to play an important role in the initiation of apoptosis in variety of cell systems even though their molecular mechanisms are not well understood.
During the course of our screening program for new antitumor antibiotics capable of inducing apoptosis in tumor cells, we isolated 6-hydroxytetrangulol6) as a caspase-3 inducer. Further investigation has resulted in the isolation of two novel substances belonging to the benzo [d] naphtho [1, 2-b] pyran-6-one group. We report herein the fermentation, isolation and structure determination of these two products designated FE35A (1) and FE35B (2) . were eluted with MeOH. The EtOAc extract and the column eluate were combined and concentrated to dryness, and the residue was subjected to silica gel column chromatography developed with CHCl3-MeOH (50:1) to give active fractions. They were combined and applied to a Toyopearl HW-40 column packed with MeOH to yield a mixture of 1 and 2. This material was subjected to preparative HPLC using ODS with 45% acetonitrile and 50mM disodium citrate (pH 4.0) to give fractions containing pure 1 or 2. After concentration in vacuo, the aqueous residue containing 1 was extracted with EtOAc three times. The combined extract was concentrated to give a pure sample of 1 (2.0mg) as a yellow amorphous powder. In a similar manner, 2 was obtained at the yield of 2.3mg.
The physico-chemical properties, and the 1H and 13C NMR data of 1 and 2 are summarized in Table 1 in the HMBC spectra also supported the chromophore structure of 1 and 2 (Fig. 2 ).
The structure of 1 was elucidated by NMR analysis as follows. In the HMBC spectrum of 1, a vinyl proton 13-H (6.82ppm) coupled to exo methylene protons 14-H (6.00ppm; 17.5Hz, 5.43ppm; 10.5Hz), was long-range coupled to aromatic carbons C-7 (120.3ppm), C-8 (140.5ppm) and C-9 (115.5ppm). Thus, the connectivity between the aglycone and the vinyl residue was proved as shown in Fig. 2 . Likewise, two methoxy groups were linked to C-10 (158.9ppm) and C-12 (153.4ppm). These partial structures together with similar UV and visible spectral features between 1 and ravidomycin suggested the presence of the same chromophore in both compounds. The 1H and 13C NMR data summarized in Table 2 corroborated this conclusion. The structural difference between ravidomycin and 1 was ascribed to the sugar moiety. NMR spectral analysis of the sugar group of 1 revealed a C-glycosylated 6-deoxyhexopyranose. The sequence from 1'-H (6.03ppm) to 4'-H (3.92ppm) through 2'-H (4.46ppm) and 3'-H (4.71ppm) was established by 1H-1H COSY spectral analysis. The connectivity between C-4' (74.2ppm), C-5' (77.0ppm) In order to investigate the relationship between the cytotoxic activities of these compounds and the ability to induce caspase-3, we employed a system using DEVD-AMC (N-acetyl-Asp-Glu-Val-Asp-7-amino-4-methylcoumarin) as the caspase-3 substrate6). Caspase-3 induced by apoptotic agents cleaves DEVD-AMC to AMC in this assay system enabling estimation of the caspase-3 activity is estimated by measuring the UV and visible absorption of AMC. In this evaluation system, 1, 2 and ravidomycin induced a caspase-3 like activity in U937 leukemia cells at concentrations higher than 200nM for 3 hours after administrations. 
